Knowledge of the band gap and transmission and reflection spectrum of a photonic crystal is essential elements for their design. A graphical interface that quickly determines the banding pattern and spectrum based on the Plane Wave Method (PWM) and coupled modes method (CMM) respectively is created. It is used to explore the behavior of a Bragg structure with the ability to easily vary the important parameters such as refractive indices, number and thickness of layers.
Introduction
Photonic crystals, also known as Photonic Band Gap (PBG) are composed of periodic materials that affect the propagation of electromagnetic waves (EM).
These concepts of photonic band gap structure are derived directly from the numerical solution of Maxwell's equations in a periodic dielectric medium, and knowing that the periodicity of the crystal potential is the source of energy band gaps in crystals and use of the analogy between electrons and photons resulting from the comparison of the Schrodinger equation and the Maxwell Equations (1) and (2) respectively, the periodicity of the dielectric permittivity (where refractive index) can be exploited in the electromagnetic field [1] .
      
Bragg structure, the simple photonic crystal as one can conceive and realize, formed from multiple layers, resulting in periodic variation in the effective refractive index [2] is widely used in various types of optical devices such as vertical cavity surface-emitting lasers and light-emitting diodes, waveguides, reflectivity modulators, and solar cells [3] .
Understanding of such PBG and spectrum of transmission and reflection effects are great importance. To that point, the basic one dimensional photonic crystal is chosen to be investigated for simplicity in this paper.
User Interface
Bragg structure is formed from multiple layers resulting in periodic variation in the effective refractive index. Each layer boundary causes a partial reflection of an optical wave. For waves whose wavelength is close to four times the optical thickness of the layers, the many reflections combine with constructive interference, and the layers act as a high-quality reflector. The range of wavelengths that are reflected is called the Photonic Band Gap (stop band) [4] .
The simulation is a very helpful tool to study the influence of the different parameters of Bragg structure illustrate in (Figure 1) . To facilitate handling programs, a Graphic User Interface (GUI) was created in Matlab. These parameters are:  Index n 1 , Index n 2 : the structure is formed from multiple layers of alternating materials with varying refractive index (n 1 : High index), (n 2 : Low index).  Number of periods of the multilayer: The number of periods influences on different characteristics of spectrum.
 Thickness of layers   d 1  : normalized to the period thickness Λ. Thus, 1 d  can range from 0 to 1. The thickness of layer 2 is calculated from using:
. 2 1 The spectrum of transmission and reflection calculated for this multilayer is plotted in the left side graph ( Figure  2) .
Simulation of Band Diagram
The simulations are made by a code based on the method of plane waves [5] . This method is one of the first methods used, because it is easy to understand and computationally very straightforward to implement. It can be used to solve periodic problems in one, two and three dimensions.
To use this method to study a Bragg structure we will vary the refractive indices n 1 and
, n    and thickness of the spacer layer.
Influence of Refractive Index Difference
In this section, we studied the impact of the change in the index difference 1 2 of one-dimensional system which consists of 20 alternating layers of two different materials (GaAs/AlAs), (SiO 2 /TiO 2 ), (GaAs/Air), (AlAs/Air). Suppose that a plane wave propagating normally (normal incidence) to the layers are the 1D structure, thus it can be decomposed into two independent wave polarizations (parallel and transverse) [4] . The band diagram as a function of the normalized frequency is given afterwards. n n n    Figures 3-6 , the variation of the refractive index difference influences the position and width of the photonic gaps, increase in this parameter creates a widening of the BIP as demonstrated in (Table 1 ) and a shift towards higher frequencies (blueshift). 
As indicated in

Influence of Layer Thickness
Now we keep the refractive indices constant (n 1 = 3, n 2 = 1), Number_layers = 20 and the thickness varies, Layer thickness = 0.4, 0.5, 0.6. We deduce from the Figures 7-10 the effect of variation in thickness of the layers, the increase in this parameter sets a widening of the BIP ( Table 2 ) and a shift to lower frequencies (redshift).
Simulation of Transmission and Reflection Spectrum
The simulations are made by a code based on the method of coupled waves [6] . This method is one of the first methods used, because it is easy to understand and computationally very straightforward to implement. Generally, a Bragg grating is a periodic modulation of the index   eff n z .We can formulate this disturbance index as follows: 
Impact of the Variation of the Index Difference
Δn of the Spectrum Coefficients of Transmission and Reflection To understand the influence of the change in the index difference 1 2 n n n    on the spectrum of the reflection (transmission respectively) of one-dimensional system which consists of alternating layers of two different materials (GaAs/AlAs), (SiO 2 /TiO 2 ), (GaAs/TiO 2 ), while keeping, of course, the other fixed parameters. Suppose that a plane wave propagating normally (normal incidence) to the layers are the 1D structure, thus it can be decomposed into two independent wave polarizations (parallel and transverse) [2] .
The width of the spectral band is defined as the width at half-height of the main lobe. It relates to the range of wavelengths for which the structure is highly reflective. The side lobes observed outside the spectral band are due to a Fabry-Perot effect between the two faces of the structure. Increase in the index difference implies a broadening of the photonic band gap as is demonstrated in Figures 11-13 and a shift towards higher wavelengths (redshift). We notice also an increase in the peak reflectivity and a decrease in the transmission ( Table 3 ) [8] .
Impact of the Variation of Number Layers of
the Spectrum Coefficients of Transmission and Reflection Now we will see the impact of varying the number of layers (Number_Layers = 5 to 15) on the power transmission and reflection of a wave through a Bragg structure. Figures 14-16 , if the number of layers increases (5 to 15), the reflectance approaches unity and the width of the band gap decreases which means that the filter will become increasingly selective.
As indicated in
Conclusions
In this paper, we created a graphical interface for calculating the band structure and spectrum of transmission and reflectance of Bragg grating by Plane Wave Method and Coupled Wave Method respectively. From simulation results we demonstrate that the width and position of the band gap depends on parameters such as the index difference, number of layers, layer thickness. These first simulation results are interesting enough that we can consider the realization of device for the benefit of integrated optics.
